Society of London, and has received many prestigious prizes, awards, and honorary degrees. The contributions of Barenblatt to mechanics encompass both solid and fluid mechanics, and their interaction, over a period of 60 years. G.I. Barenblatt has unraveled the structure of physical phenomena with unparalleled insight, in particular by probing into the effects of dimension and scale. Indeed, he understood how physics at one scale can be affected by what happens at distant scales, and developed the mathematical concepts and tools to quantify these interactions. He saw how the effects of scales manifest themselves in physical phenomena almost in a unified way, and he set out to harness this insight.
Indeed, self-similar solutions are always "intermediate asymptotic" to the solution of more general problems, valid for times and distances that are large enough so that the fine details of the boundary and initial conditions disappear, but small enough so that the system is not in equilibrium. If the fine details do not disappear, then we have similarity of the second kind, in which the exponents of the power-type scaling depend on the fine details of the pre-self-similar state. His two books: Scaling, Self-similarity and Intermediate Asymptotics, Cambridge University Press, 1996; and Scaling, Cambridge University Press, 2003 are monumental contributions, in the breadth and depth of the physical phenomena that they describe and unify via intermediate asymptotics and renormalization.
During Grigory Barenblatt's residence in Berkeley, he had a close scientific collaboration with Alexandre Chorin, who recently related to me how his contribution to this volume came about. Barenblatt has been very critical of what is known as "parametrization" in modeling in physics, in particularly in geophysical fluid mechanics, where one represents complicated poorly understood phenomena by a simple term in the equations, with constants chosen to make the results look plausible. Chorin had done some work on data assimilation for noisy models with noisy data, assuming that the distribution of the noise was known. Barenblatt had been pointing out that, in fact, the noise distribution was not known. Chorin and Hald's paper is a first attempt to cure both problems: it calculates the uncertainty due to either poor modeling or to underresolution, in a simple case. According to Chorin, when this methodology is developed further, it may show how to estimate the damage done by a poor parametrization ("because, unfortunately, parametrization is unavoidable"), and it is a first step towards deriving realistic noise models for data assimilation.
My own intellectual encounter in Solid Mechanics with Barenblatt and the issue of scaling occurred in 1990, when I gave a seminar at the Institute of Problems of Mechanics in Moscow, and Barenblatt walked in. I did not know who he was, but he dominated and electrified the room instantaneously. I happened to be talking on the "Sternberg-Koiter wedge paradox" (the concentrated moment at the apex of a wedge), a problem where, when the wedge becomes a re-entrant corner, the solution "remembers" the details of the distribution of the moment; this is an intermediate asymptotics paradigm treated in Barenblatt's first book. He made me understand the deep significance of this problem and of its scaling.
Knowing Barenblatt gives one the sense of the absolute, in the quest for truth and in the quest for beauty in science. I am grateful to him for that!
